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Case report 



The prognosis of patients suffering 
from primary hepatocellular carcinoma 
(HCC) is unfavourable because the tu- 
mour usually develops in cirrhosis-af- 
fected liver and is typically not diagnosed 
until an advanced stage of the disease. 
The 5-year survival rate for HCC patients 
in Europe does not exceed 9%. On the 
basis of a clinical case, the present ar- 
ticle discusses the strategy of treatment 
of HCC patients. Patients with advanced 
HCC, stage C according to the Barcelona 
Clinic Liver Cancer (BCLC) staging system, 
typically receive systemic chemothera- 
py with sorafenib. The standard man- 
agement in the treatment of interme- 
diate-stage HCC, i.e. BCLC's stage B, is 
chemoembolization (TACE). However, 
repeated TACE sessions activate factors 
involved in the process of angiogenesis 
such as hypoxia-inducible factor-1 
(HIF-1) and vascular endothelial growth 
factor (VEGF), which can render the 
procedure ineffective. Therefore, there are 
scientific foundations for combining 
TACE with antiangiogenic agents such as 
sorafenib. Results of studies conducted 
to date indicate that the combination of 
sorafenib with TACE in patients with 
BCLC's stage B brings tangible thera- 
peutic effects while being safe. The 
value of this therapeutic strategy is 
confirmed by the case described below, 
in which TACE + sorafenib have induced 
a partial regression of HCC. 
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Introduction 

Primary hepatocellular carcinoma (HCC) is one of the most common tu- 
mours worldwide, accounting for 5.7% of all cancer cases [1, 2]. The HCC is 
the third most frequent cause of cancer deaths worldwide and the seventh 
most common cause of cancer-related deaths in Europe [3, 4]. A total of 1,300 
new cases of primary hepatocellular carcinoma and nearly 2000 HACC-related 
deaths were recorded in Poland in 2007. Higher mortality relative to incidence 
suggests inadequate registration of HCC cases. Another fact worth noting is 
the ongoing increase in HCC incidence overthe past 2-3 decades in countries 
with a high socioeconomic status, in which this cancer type was not an epi- 
demiological problem until recently. The rise in incidence observed in the USA, 
Europe or Japan parallels the increase in the number of patients suffering from 
cirrhosis secondary to hepatitis C and the growing incidence of non-alcoholic 
steatohepatitis (NASH). The NASH, in turn, is a consequence of obesity caus- 
ing insulin resistance and induction of oxidative stress due to chronic in- 
flammation [5, 6]. The prognosis in primary hepatocellular carcinoma is poor 
because the disease is usually diagnosed at an advanced stage and the rate 
of 5-year survival in Europe does not exceed 9% [7]. Prolonged survival of HCC 
patients achieved as a result of introduction of sorafenib into cancer thera- 
py has given rise to a number of trials and clinical practice observations with 
a view to establishing therapeutic management standards of HCC patients. 
Consequently, the present study seeks to outline an optimum management 
strategy in HCC therapy on the basis of a specific clinical case. 



Case report 

A man aged 56 years old, suffering from alcohol-induced cirrhosis, hy- 
pertension and insulin-treated type 2 diabetes was diagnosed with hepato- 
cellular carcinoma (HCC) in early August 2008 on the basis of biopsy of the 
dominant tumorous lesion located in the right liver lobe. Abdominal CT scan 
performed on 30 Sept 2008 revealed abnormalities including hepatomegaly 
(liver measuring 176 mm in the c-c direction) and - in the arterial phase of 
the CT examination - heterogeneous hypervascular lesions (the largest fo- 
cal lesion located at a border between hepatic segments 8 and 7, measuring 
55 mm x 43 mm, and around a dozen satellite foci scattered throughout the 
liver) which were isodense with the liver parenchyma in the portal phase of 
CT. Other findings included multiple lymph nodes of borderline size. No signs 
of portal vein thrombosis or ascites were identified. 

In December 2008, following consultation in the Department of General, 
Transplant and Liver Surgery of the Warsaw Medical University, the patient 
was excluded from surgery due to multifocal nature of the cancer process with 
coexisting liver cirrhosis. Instead, the patient was referred for local treatment 
using the method of transcatheter arterial chemoembolization (TACE). Two 
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TACE sessions were performed, on 2 Feb 2009 and 12 Mar 
2009. The patient received injections of doxorubicin in lip- 
iodol into the hepatic artery. Follow-up abdominal CT scan 
performed on 9 Apr 2009 failed to show a regression of le- 
sions in the liver (compared to the examination of 30 Sept 
2008), however provided evidence that their size and num- 
ber had stabilized. Furthermore, calcifications were found with- 
in the largest lesion located at the border between segments 
8 and 7, and less contrast enhancement was demonstrat- 
ed in the other foci. 

In March 2009 the patient was admitted to the Depart- 
ment of Oncology and Haematology of the Central Clinical 
Hospital of the Ministry of Internal Affairs and Administra- 
tion in Warsaw to begin palliative chemotherapy with so- 
rafenib. In view of the patient's stage B hepatocellular car- 
cinoma (according to the BCLC classification), very good 
performance status (score 0 according to the ECOG scale) 
and lack of hepatic impairment (class A in the Child-Pough 
score = 5 points), targeted therapy with sorafenib (Nexavar) 
at 800 mg/day (2 x 400 mg) was initiated on 11 Apr 2009. 
Seven days after beginningthe first chemotherapy cycle the 
patient reported quite severe abdominal pain and very in- 
tense reddening of the skin over the whole body, accompanied 
by large papular rash with a tendency to become bacterially 
infected. Due to observed grade 3 skin toxicity according to 
CTCAE (Common Terminology Criteria for Adverse Events), 
sorafenib was discontinued on day 8 of the first chemother- 
apy cycle. Abdominal pain subsided and skin symptoms were 
reduced to CTCAE toxicity grade 1 within 7 days from drug 
discontinuation. Sorafenib was then reinstituted at half of 
the original dose (400 mg/day). After reducing the dose, ad- 
verse skin reactions did not become more severe than tox- 
icity grade 1 over the next two cycles of treatment. From June 
2009 onwards, however, the patient's skin lesions occasionally 
progressed to CTCAE toxicity grade 2. The therapy was not 
discontinued, however due to previous adverse reactions no 
attempt was made to date to reintroduce the full standard 
dose of sorafenib. Another two TACE sessions were performed 
on 24 Apr 2009 and 5 June 2009, respectively. 

Follow-up CT examinations conducted at regular 3-month 
intervals from April 2009 onwards demonstrated a gradual 
regression of the largest focal lesion located at the border be- 
tween hepatic segments 7 and 8, and stabilization of the size 
of satellite lesions. Laboratory tests performed in December 
2009 showed a very high concentration of alpha-fetoprotein 
(AFP), reaching 1,758 ng/ml. Laboratory tests, however, did not 
correlate with results of imaging studies (abdominal and chest 
CT) performed on 7 Jan 2010, which ruled out progression of 
the disease. Between February and June 2010, the AFP level 
was found to be gradually decreasing from 136 ng/ml to 107 
ng/ml. The test performed on 2 Sept 2011 showed the AFP 
concentration to be 58 ng/ml. The best radiological re- 
sponse was demonstrated in the abdominal CT scan per- 
formed on 18 Oct 2010 revealing a reduction in dimensions 
of the largest focal lesion to 13 mm x 26 mm (vs. 55 mm x 
43 mm at baseline), which according to RECIST 1.1 (Response 
Evaluation Criteria in Solid Tumours 1.1) corresponds to par- 
tial response (PR). The latest abdominal CT scan, performed 
on 2 Sept 2011, confirmed stabilization of the cancer process 
-the largest lesion was 24 mm x 17 mm in size and the num- 



ber and size of satellite foci were unchanged. The subsequent 
treatment cycle was started on 7 Sept 2011 and therapy has 
been continued ever since. 

Discussion 

The Barcelona staging system (BCLC) is commonly rec- 
ognized as the optimum classification forassessingthe stage 
of HCC [8]. Patients with good performance status and ear- 
ly-stage HCC (0 and A according to the BCLC) are potential 
candidates for surgery (tumour resection, liver transplant) 
or ablation therapy [9-11]. Ablation methods including PEI (per- 
cutaneous ethanol injection) or RFA (radiofrequency ablation) 
are recommended in cases of unresectable early HCC [10], 
The preferred method of local treatment in this group of pa- 
tients is RFA, with PEI being currently less popular in clini- 
cal practice. Patients with intermediate (BCLC stage B) and 
advanced (BCLC stage C) HCC undergo TACE (transarterial 
chemoembolization) or systemic therapy, respectively. 

Transarterial chemoembolization is used in patients 
with unresectable HCC at BCLC stage B if no macroscopic vas- 
cular infiltration is identified in the liver and there is no ev- 
idence for extrahepatic metastases [8, 9, 11], This applies to 
30-40% of all HCC cases [12]. Patients with severe hepatic 
impairment (Child-Pough score C), portal hypertension and 
portal vein thrombosis do not qualify for the procedure de- 
spite local progression of the disease. A metaanalysis of ran- 
domized clinical trials has shown that TACE-based treatment 
of patients with BCLC stage B, good performance status 
(0-1), Child-Pugh score A (or B = 7 points) for liver function 
and without portal vein invasion makes it possible to extend 
overall survival to 11-20 months [13, 14]. The objective response 
rate for the therapeutic technique ranges from 16 to 61% [15]. 

Transarterial chemoembolization involves the infusion of 
cytotoxic agents in a mixture with lipiodol into hepatic ar- 
teries (in Europe usually doxorubicin, in Asia-cisplatin). Li- 
piodol occludes hepatic artery branches supplying blood to 
the tumour, while the cytostatic is released into cancer cells. 
The process causes cell apoptosis and, in the next stage, can- 
cer tissue necrosis as a result of local inhibition of angio- 
genesis in HCC which is a well-vascularized tumour type. Con- 
sequently, a number of growth factors are activated including 
HIF-la (hypoxia-inducible factor- la) and VEGF (vascular en- 
dothelial growth factor) [16]. As the key inducer of angio- 
genesis, VEGF participates in all stages of the process. VEGF- 
mediated angiogenesis facilitates the interaction between 
cancer cells and blood vessels, thus opening up the way for 
cancer invasion. The most important regulator of VEGF ex- 
pression is hypoxia. Hypoxia stimulates vascular growth via 
the signal pathway of hypoxia-inducible factors (HIFs), es- 
pecially HIF-la [17]. As a result of hypoxia, HIF-1 induces VEGF 
expression leading to the development of new blood vessels 
and increased oxygen supply. Li et al. confirmed a large el- 
evation of serum VEGF concentration after TACE, which is 
a major factor promoting tumour growth [16, 17]. Therefore, 
the combined use of TACE and inhibitors with antiangiogenic 
properties seems justified. 

Sorafenib (BAY43-9006), a drug which was introduced into 
clinical practice resulting in prolonged survival of HCC pa- 
tients [18, 19], is a small-molecular multikinase inhibitor which 



62 



wspotczesna onkologia/contemporary oncology 



- by suppressing cytoplasmic serine/threonine kinases C-RAF 
and B-RAF (RAS-RAF-MAPK pathway) and receptor tyrosine 
kinases VEGFR-2, VEGFR-3, PDGFR-p, c-KIT and FLT3 - is able 
to inhibit tumour angiogenesis [20], One of clinical studies 
conducted to date has shown that the sorafenib plus dox- 
orubicin combination in the treatment of HCC patients pro- 
longs median overall survival (14 months) versus doxorubicin 
alone (5.6 months) [21]. There are several strategies for com- 
bining sorafenib with TACE (with doxorubicin): the se- 
quential approach (targeted therapy introduced after com- 
pleting TACE sessions), the intermittent approach (sorafenib 
suspended forthe duration of chemoembolization treatment) 
and the continuous approach [22]. The continuous regimen 
of sorafenib with TACE seems to be the most effective ap- 
proach because of early onset of TACE-induced activation of 
growth factors, observed several hours after initiating the 
local treatment method [22]. 

A phase I trial [23] assessing the safety and tolerance of the 
TACE plus sorafenib combination in BCLC grade B patients suf- 
feringfrom HCC failed to identify significant differences in the 
frequency and severity of observed adverse reactions compared 
to results obtained in trials analyzing sorafenib [20] and TACE 
[24] used in monotherapy. The hand-foot syndrome occurred 
in 21% of patients. Diarrhoea was observed in 50% of patients, 
however the percentage of patients experiencing the adverse 
reaction attoxicity grade 3 was 8%. Abdominal pain was much 
more common in combination treatment (28%) than sorafenib 
monotherapy (8%), which is a likely consequence of the so- 
called post-embolization syndrome, a complication sec- 
ondary to TACE. Acute cholecystitis, also associated with TACE, 
was observed in 7% of patients [23]. Thrombocytopenia was 
the only adverse reaction identified more commonly in com- 
bined therapy attoxicity grade 3. The reaction developed in 
21% of patients vs. 4% of patients treated with sorafenib in 
monotherapy [20]. The same trial [23], in addition to assess- 
ing the safety and toxicity profiles, also sought to determine 
circulating VEGF levels at baseline and 20 hours after the first 
TACE session. A significant reduction in circulating VEGF con- 
centration was obtained forthe combined regimen, which cor- 
roborated the theoretical claim that the release of this growth 
factor could be effectively suppressed during TACE by ad- 
ministering molecularly targeted drugs [23]. 

Several phase II clinical trials are now under way to as- 
sess the safety and efficacy of the sorafenib plus TACE com- 
bination, and to establish an optimum management regimen 
for the treatment. During the American Society of Clinical On- 
cology conference held in 2010, Chung et al. announced pre- 
liminary results of their phase II clinical trial investigatingthe 
combination treatment in patients with unresectable HCC 
[25], In the trial, sorafenib was combined with TACE in an in- 
termittent regimen. The patients started systemic therapy 
4 days after a TACE procedure, while sorafenib was interrupted 
for 4 days before each local treatment session. Out of 50 pa- 
tients included in preliminary analysis, complete remission 
was observed in 18 (36%) patients, while partial remission 
or stabilization of the cancer process was achieved in 30 (60%) 
of patients. Cancer progression occurred in 2 patients (4% of 
assessed patients) [25]. 

Another multi-centre phase II trial (SOCRATES) [26] also 
evaluated the safety and efficacy of the therapeutic com- 



bination of sorafenib and TACE. The trial, however, used a dif- 
ferent intermittent regimen for sorafenib and TACE admin- 
istration than Chung et al. Sorafenib was introduced 2 weeks 
prior to the first TACE procedure and interrupted 3 days be- 
fore the next chemoembolization session. Targeted thera- 
py was resumed after local treatment, usually one day af- 
ter the subsidence of signs of hepatic impairment. Preliminary 
results of the study, in the form of an abstract, were presented 
at the annual conference of the American Society of Clini- 
cal Oncology in 2011. Stabilization of the cancer process was 
achieved in the majority of patients (34 out of 45 study pa- 
tients). There were no cases of complete remission, while par- 
tial clinical response was noted in one patient. Median TTP 
(time to progression) was 526 days, while medial overall sur- 
vival - 562 days. High hopes for determining benefits of so- 
rafenib-based targeted therapy combined with TACE in pa- 
tients with intermediate cancer (BCLC stage B) are placed on 
results of the ongoing multi-centre randomized clinical tri- 
al (SPACE) [27]. The trial involves 300 randomized patients. 
Sorafenib is administered on a continuous basis, while 
chemoembolization is performed on day 1 of cycles 1, 3, 7, 
13, and every 6 cycles of systemic treatment thereafter. 

Results of studies completed to date confirm beneficial 
effects (in terms of efficacy and safety) of sorafenib used in 
conjunction with TACE in patients with inoperable HCC at the 
BCLC intermediate stage B. Despite a different (sequential) 
approach, the achievement of PR in the case described above 
corroborates other studies. It is hoped that treatment-as- 
sociated toxicity could be reduced and the outcome improved 
thanks to using TACE with particles preloaded with dox- 
orubicin (DEB-TACE). Results of phase III ECOG 1208 trial may 
be able to provide some answers to existing questions [28]. 
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